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ABSTRACT

This study was conducted to examine the effects of human follicular fluid and gonadotropin (FSH + HCG + rhEGF)
on in vifro maturation, fertilization and development of human immature oocytes.

Cumulus-oocyte complexes (COCs) were collected following for in vitro fertilization and embryo transfer (IVF-ET)
cycles of the patients. At the time of oocytes collection, oocytes were classified into MII, MI and GV in accordance
with their appearance (MII: Fully mature oocyte at metaphase II of meiosis; MI: Nearly mature oocytes at metaphase
I of meiosis; GV: Immature oocytes at prophase I of meiosis). After controlled ovarian stimulation using gonadotro-
pin(FSH) and human chorionic gonadotropin (HCG) in 70 ICSI cycles, 158 MI to MII matured oocytes were intra-
cytoplasmic sperm injection (ICSI) ~4 h after in vitro culture and 553 MII oocytes were ICSI after denudation. The
aspirated MI and GV oocytes were cultured in culture medium containing 10% (v/v) serum protein substitute (SPS),
10% (v/v) human follicular fluid (hFF) and 10% (v/v) serum protein substitute (SPS) + 1 TU/ml FSH + 10 TU/ml HCG
+10 ng/ml recombinant human epidermal growth factor (thEGF). The maturation rate of immature oocytes was
similar among the three group. When maturation medium was supplemented with 10% SPS, 10% hFF or gonado-
tropins, the fertilization rate of in vifro matured oocytes was higher in 10% SPS (80.0%), but there was no statistical
significance (78.2%; hFF, 76.9%; gonadotropin, p>0.05). The development rate of human embryos developed to 6~8
cells were not significant difference in the medium containing SPS, hFF and gonadotropins (65.6%, 65.9% and 66.7%).

The results of these study suggest that human follicular fluid and gonadotropins supplemented in the culture me-
dium was not effected on the in vitro maturation, fertilization and development of human immature oocytes.
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Fig. 1. The morphology of human oocytes(x200).

(A) Fully mature oocyte at metaphase I(MIl) of meiosis.

(B) Nearly mature oocytes at metaphase I(intermediate, MI) of
meiosis.

(C) Immature oocytes at prophase I(Pl) of meiosis.

o, oolemma; p, perivitelline space; f, first polar body; z, zo na

pellucida; g, germinal vesicle
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Fig. 2. Comparison of MIl, Ml and GV stage oocyte by aspiration.

Table 1. Effect of the addition of human follicular fluid and gonadotropins on maturation of human Intermediate(MI) oocytes in culture

medium
No. of No.(%) of oocytes matured to
Culture . .
. intermediate 4 h 24 h 28 h
medium
oocytes MII MI MII MI MII MI
10% SPS 86 52(60.5%) 34(39.5%) 82(95.3%) 4(4.7%) 86(100%) 0
10% hFF 104 64(61.5%) 40(38.5%) 98(94.2%) 6(5.8%) 104(100%) 0
Gonadotropins 71 42(59.2%) 29(40.8%) 66(93.0%) 5(7.0%) 71(100%) 0

SPS : Serum protein substitute.
hFF : Human follicular fluid.
Gonadotropins :

10% SPS+1 IU/ml FSH+ 10 IU/ml HCG + 10 ng/ml EGF.
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Table 2. Effect of the addition of human follicular fluid and gonadotropins on maturation of human immature (GV) oocytes in culture

medium
No. of No.(%) of oocytes matured to
Culture .
. immature 4 h 24 h 28 h
medium
oocytes MI GV MII MI GV MII MI GV
10% SPS 53 13 (24.5%) 40(75.5%) 33(62.3%) 14(26.4%) 6(11.3%) 40(75.5%) 7(13.2%) 6(11.3%)
10% hFF 78 23 (29.5%) 55(70.5%) 44 (56.4%) 21(26.9%) 13 (16.7%) 55 (70.5%) 12(15.4%) 11 (14.1%)

Gonadotropins 73 18 (24.7%) 55 (75.3%)

46 (63.0%) 18 (24.7%)

9(123%) 52(71.2%) 10(13.7%) 11(15.1%)

SPS : Serum protein substitute.
hFF : Human follicular fluid.
Gonadotropins :
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Table 3. Comparison of fertilization rates of matured oocytes in
the media containing SPS, hFF and gonadotropins

Culture medium No. of ICSI No.(%) of 2PN
10% SPS 40 32 (80.0%)
10% hFF 55 43 (78.2%)
Gonadotropins 52 40 (76.9%)

SPS : serum protein substitute.

hFF : human follicular fluid.

Gonadotropins : 10% SPS +1 IU/ml FSH +10 IU/ml HCG +
10 ng/ml EGF.

10% SPS+1 IU/ml FSH+ 10 IU/ml HCG + 10 ng/ml EGF.
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Table 4. Development rates of 2PN ooctyes cultured in the media containing SPS, hFF and gonadotropins

No.(%) of embryos developed to

No. of 2PN

Culture medium 24 h 48 h
cultured
2 cells 2~4 cells 6~8 cells
10% SPS 32 25 (78.1%) 28 (87.5%) 21 (65.6%)
10% hFF 43 33 (76.7%) 36 (87.8%) 27 (65.9%)
Gonadotropins 40 31 (77.5%) 32 (88.9%) 24 (66.7%)

SPS : Serum protein substitute.
hFF : Human follicular fluid.
Gonadotropins :

10% SPS+1 IU/ml FSH+ 10 IU/ml HCG + 10 ng/ml EGF.
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